Phosphoproteomic Analysis Using the WW and FHA Domains as Biological Filters.
Protein phosphorylation plays a key role in regulating nearly all intracellular biological events. However, poorly developed phospho-specific antibodies and low phosphoprotein abundance make it difficult to study phosphoproteins. Cellular protein phosphorylation data have been obtained using phosphoproteomic approaches, but the detection of low-abundance or fast-cycling phosphorylation sites remains a challenge. Enrichment of phosphoproteins together with phosphopeptides may greatly enhance the spectrum of low-abundance but biologically important phosphoproteins. Previously, we used 14-3-3ζ to selectively enrich for HeLa cell lysate phosphoproteins. However, because 14-3-3 does not isolate phosphoproteins lacking the 14-3-3-binding motif, we looked for other domains that could complementarily enrich for phosphoproteins. We here assessed and characterized the phosphoprotein binding domains Pin1-WW, CHEK2-FHA, and DLG1-GK. Using a strategy based on affinity chromatography, phosphoproteins were collected from the lysates of HeLa cells treated with phosphatase inhibitor or cAMP activator. We identified different subsets of phosphoproteins associated with WW or FHA after calyculin A, okadaic acid, or forskolin treatment. Our Kinase-Oriented Substrate Screening (KiOSS) method, which used phosphoprotein-binding domains, showed that WW and FHA are applicable and useful for the identification of novel phospho-substrates for kinases and can therefore be used as biological filters for comprehensive phosphoproteome analysis.